Materials
All commercial reagents were purchased with the highest purity grade. They were used without further purification unless specified. All solvents used, mainly petroleum ether (PE) and ethyl acetate (EtOAc), were distilled. Anhydrous DCM and MeCN were freshly distilled from CaH 2 and stored under N 2 atmosphere. THF, Et 2 O, toluene, p-xylene and m-xylene were freshly distilled from sodium/benzophenone before used. s4 2 Representative procedure for the synthesis of 3aa α-Fluoro-β-ketoester 1a (21.0 mg, 1.0 equiv, 0.1 mmol) and (DHQD) 2 PHAL (7.8 mg, 0.1 equiv, 0.01 mmol) were dissolved in mesitylene (1.0 mL) at 25 °C. After MBH carbonate 2a (3.0 equiv, 0.3 mmol) was added, the reaction mixture was stirred at 25 °C and monitored by TLC. After 96 hours, flash chromatography affords product 3aa (25.7 mg, 67% yield) as a colorless oil. 
Characterization of adducts
Colorless oil, 67% yield; 92% ee; 3:1 dr; 1 H NMR (400 MHz, CDCl 3 ) δ 8. 07-7.68 (m, 2H), 7.48-7.28 (m, 5H), 7.24-7.13 (m, 2H), 6.52-5.96 (m, 2H), 5.55-5.32 (m, 1H), 4.38-4.03 (m, 2H) , 3.71-3.70 (m, 3H), 1.27-1.07 (m, 3H).
13
C NMR (100 MHz, CDCl 3 ) δ 193.0, 192.7, 166.4, 166.1, 165.8, 138.5, 135.3, 135.2, 134.8, 133.9, 133.3, 130.6, 130.6, 120.0, 129.9, 129.8, 129.5, 129.4, 128.6, 128.4, 128.2, 127.9, 127.5, 127.3, 127.2, 126.1, 104.4, 102.4, 63.0, 63.0, 52.2, 49.2, 49.0, 13.9, 13.8 192.7, 192.4, 166.3, 165.7, 160.9, 138.5, 134.6, 134.0, 133.5, 132.4, 132.3, 131.7, 130.9, 129.8, 129.6, 129.5, 128.6, 128.3, 127.2, 127.1, 115.4, 115.1, 114.9, 100.0, 63.1, 52.3, 48.4, 48.2, 13.9 The ee was determined by HPLC analysis. Lux 5u cellulose-4 (250 x 4.6 mm);
. HRMS (ESI)
Hexane/2-propanol = 90/10; flow rate 1.0 mL/min; 25 °C; 254 nm; retention time: 6.8 min (major) and 9.3 min (minor). 0, 191.8, 166.3, 165.9, 165.6, 140.0, 138.4, 135.1, 135.0, 132.9, 132.9, 131.4, 131.3, 131.0, 130.9, 130.5 (two peaks), 130.0, 129.9, 129.0, 128.5, 128.4, 128.2, 128.0, 127.6, 127.2, 127.2, 104.5, 102.4, 63.2, 52.3, 49.2, 49.0, 29.7, 27.7, 13.8 Colorless oil, 75% yield; 96% ee 3, 192.0, 190.7, 166.5, 166.3, 165.8, 165.6, 141.5, 139.1, 138.4, 135.1, 135.0, 133.4, 132.9, 132.0, 131.6, 131.4, 131.3, 131.0, 131.0, 130.5, 129.9, 129.6, 128.8, 128.4, 128.30, 128.2, 128.0, 127.6, 127.2, 127.2, 126.1, 124.8, 104.5, 102.4, 63.2, 60.4, 52.3, 51.6, 49.2, 49.0, 21.0, 14.2, 13.9, 13.8 
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Colorless oil, 72% yield; 90% ee; 3:1 dr; 191.8, 166.4, 166.3, 165.6, 165.4, 139.0, 138.4, 136.8, 136.3, 136.1, 135.0, 134.8, 132.6, 132.3, 132.2, 130.5, 130.2, 129.9, 129.7, 128.4, 128.3, 128.0, 127.7, 127.2, 127.1, 126.2, 122.3, 104.4, 102.4 3, 191.0, 166.2, 165.5, 165.3, 138.3, 138.1, 134.7, 134.0, 132.9, 131.7, 131.4, 131.4, 130.8, 130.5, 130.3, 129.9, 128.9, 128.6, 128.5, 128.4, 128.3, 128.0, 128.0, 127.8, 127.1, 127.1, 104.5, 102.5, 63.3, 52.3, 49.3, 49.1, 13.8, 13.8 2, 192.0, 166.6, 166.4, 166.2, 166.0, 145.1, 144.4, 139.2, 138.6, 135.4, 135.3, 132.1, 132.0, 130.6, 130.1, 130.0, 130.0, 129.70, 129.3, 128.9, 128.3, 128.1, 127.8, 127.4, 127.3, 127.2, 126.0, 104.4, 102.4, 62.9, 62.9, 60.4, 52.2, 49.0, 48.8, 21.7, 21.6, 21.0, 14.2, 13.8, 13.8 The ee was determined by HPLC analysis. Lux 5u cellulose-3 (250 x 4.6 mm);
hexane/2-propanol = 90/10; flow rate 1.0 mL/min; 25 °C; 254 nm; retention time: 9.6 min (major) and 11.5 min (minor). 
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Colorless oil, 91% yield; 95% ee; 3:1 dr; 6, 191.3, 190.9, 190.6, 166.1, 166.0, 165.6, 165.3, 147.6, 147.2, 143.1, 143.0, 138.1, 137.5, 134.3, 134.0, 133.9, 133.9, 131.6, 131.6, 131.0 (two peaks), 129.9, 129.8, 129.8, 129.7, 128.7, 128.5, 128.4, 127.3, 127.2, 123.8, 123.5, 123.2, 103.8, 101.8, 63.4, 53.4, 52.4, 52.4, 49.0, 48.9, 48.5, 48.3, 13.8 0, 191.7, 191.2, 166.2, 166.1, 165.8, 165.6, 139.6, 138.5, 137.9, 134.2, 134.2, 134.1, 133.7, 131.0 (two peaks), 130.4, 129.9, 129.8, 129.7, 129.6, 129.5, 128.7, 128.3, 128.0, 128.0, 127.8, 126.8, 126.7, 125.7, 125.3, 125.3, 125.3, 125.1, 125.0, 125.0, 122.6, 104.1, 102.0, 63.2, 63.2, 52.4, 49.1, 48.9, 48.6, 48.4, 13.8 7, 192.4, 166.3, 165.7, 160.9, 138.5, 134.6, 134.0, 133.5, 132.4, 132.3, 131.7, 130.9, 129.8, 129.6, 129.5, 128.6, 128.3, 127.2, 127.1, 115.4, 115.1, 114.9, 100.0, 63.1, 52.3, 48.4, 48.2, 13.9 4, 192.1, 166.2, 165.9, 165.6, 138.2, 134.4, 134.1, 133.8, 133.6, 133.5, 132.0 (two peaks), 131.3, 129.9, 129.8, 129.6, 129.6, 128.6, 128.6, 128.3, 127.5, 127.4 
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Colorless oil, 93% yield; 95% ee 3, 192.0, 166.2, 165.9, 165.6, 138.0, 137.3, 134.4, 134.4, 134.2, 134.1, 133.9, 133.6, 130.5, 130.1, 129.9, 129.8, 129.6, 129.6, 129.3, 129.0, 128.6, 128.3, 128.14, 127.9, 127.8, 127.8, 102.0, 63.2, 52.4, 48.6, 48.4, 13.8 3, 192.0, 190.7, 166.5, 166.3, 165.8, 165.6, 141.5, 139.1, 138.4, 135.1, 135.0, 133.4, 133.4, 132.9, 132.0, 131.6, 131.4, 131.3, 131.0, 131.0, 130.5, 130.5, 129.9, 129.6, 128.8, 128.4, 128.3, 128.2, 128.0, 127.6, 127.2, 127.2, 126.1, 124.8, 104.5, 102.4, 63.2, 60.4, 52.3, 51.6, 49.2, 49.0, 21.0, 14.2, 13.9, 13 .8. 9, 191.6, 166.2, 166.0, 165.7, 161.9, 159.4, 138.5, 137.6, 134.4, 134.0, 133.5, 131.7, 130.9, 129.8, 129.8, 129.6, 129.5, 129.3, 129.2, 129.0, 128.9, 128.6, 128.3, 126.9, 124.1, 124.0, 123.8, 123.8, 115.8, 115.6, 115.3, 103.5, 63.2, 52.3, 41.5, 41.35, 13.8, 13 . 4, 192.1, 166.2, 165.9, 165.6, 138.2, 134.4, 134.1, 133.8, 133.6, 133.5, 132.0 (two peaks), 131.3, 129.9, 129.8, 129.6, 129.6, 128.6, 128.6, 128.3, 127.5, 127.4, 104.2, 102.1, 63.1, 52.3, 48.4, 48.2, 13.8 9, 192.6, 166.4, 166.2, 165.8, 138.6, 137.5, 137.1, 134.8, 134.7, 133.9, 133.2, 132.1, 130.4, 130.4, 129.8, 129.8, 129.6, 129.5, 129.1, 128.9, 128.6, 128.1, 127.1, 127.0, 125.9, 104.5, 102.4, 62.7, 52.2, 48.9, 48.7, 48.55, 21.0, 13.8 192.9, 192.6, 191.7, 191.4, 166.4, 166.2, 165.9, 139.3, 138.7, 137.6, 137.1, 134.8, 134.7, 134.4, 133.9, 133.2, 132.1, 132.1, 130.4, 130.4, 129.8, 129.8, 129.6, 129.5, 129.1, 128.9, 128.6, 128.1, 127.1, 127.1, 125.9, 125.8, 104.5, 102.4, 63.0, 62.9, 52.2, 48.7, 48.6, 21.0, 13.8 3, 192.0, 166.2, 165.6, 165.4, 138.2, 137.9, 134.5, 134.5, 134.1, 133.6, 129.9, 129.9, 129.7, 129.7, 128.6, 128.3, 128.3, 128.2, 128.0, 126.6, 126.5, 126.0, 125.7, 104.0, 101.9, 76.7, 63.1, 52.4, 44.1, 43.9, 13.8 
HRMS (ESI)
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Colorless oil, 73% yield; 84% ee; 3:1 dr; 191.9, 166.6, 166.3, 165.5, 165.2, 150.3, 149.8, 145.9, 142.8, 142.4, 136.6, 135.5, 134.4, 134.4, 134.0, 133.5, 130.4, 130.4, 129.9, 129.8, 129.7, 129.6, 128.6, 128.3, 110.4, 110.3, 109.5, 109.4, 103.1, 101.0, 63.1, 63.0, 61.5, 52.4, 52.4, 42.9, 42.7, 13.8, 13.7 . HRMS (ESI) m/z 397.1063 (M + Na + ), calcd. for 
